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,QWURGXFWLRQ
=DU]DOHMRJUDQLWHLVTXDUULHGLQWKH*XDGDUUDPD0RXQWDLQV&HQWUDO5DQJHLQWKH6SDQLVKSURYLQFHRI0DGULGE\
>@7KLVPRXQWDLQRXVJUDQLWHSOXWRQORFDWHGNPQRUWKZHVWRI6SDLQ¶VFDSLWDOFLW\ILJXUHLVKRPHWR=DU]DOHMR
5REOHGRQGR5REOHGRGH&KDYHOD1DYDJDPHOODDQG(O(VFRULDO7KHJUDQLWLFODQGVFDSHWKDWVXUURXQGVWKHVHYLOODJHV
LVGRWWHGZLWKKLVWRULFTXDUULHV


)LJ=DU]DOHMRYLOODJHORFDWLRQ$IWHU)RUWHWDO
7KHULFKOHJDF\OHIWE\=DU]DOHMRJUDQLWHXVHGDVDEXLOGLQJPDWHULDOVLQFHSUH5RPDQWLPHVPXVWEHSUHVHUYHGIRU
IXWXUHJHQHUDWLRQV7KHVLQJOHTXDUU\LQRSHUDWLRQDWWKLVZULWLQJKDVD\HDUO\RXWSXWRIPH[SRUWHGSULPDULO\WR
,WDO\DQG*HUPDQ\XQGHUWKHWUDGHQDPH³%ODQFR5DIDHOD´
7KLV GLPHQVLRQ VWRQH KDV EHHQ RQH RI WKH SLOODUV RI WKH UHJLRQDO HFRQRP\ IRU FHQWXULHV DQG WKH VRXUFH RI DQ
LQYDOXDEOHWDQJLEOHDQGLQWDQJLEOHFXOWXUDOKHULWDJHLQ0DGULGDQGLWVVXUURXQGV
7KHLQWDQJLEOHKHULWDJHLQFOXGHVIHVWLYLWLHVLQKRQRXURI6W3HWHUVWLOOYHU\SRSXODULQ=DU]DOHMRZKRVHSDWURQVDLQW¶V
QDPHGHULYHVIURPWKH/DWLQpetrusPHDQLQJURFN7UDGLWLRQDOWHFKQLTXHVVXFKDVTXDUU\VLGHVWRQHH[WUDFWLRQDQG
FXWWLQJRWKHUKHULWDJHHOHPHQWV VKRXOGEHFRQVHUYHG WR VXSSO\ WKHJUDQLWHXVHG LQ UHVWRUDWLRQ >@7KHKLVWRU\RI
WUDGLWLRQDOPRGHVRIWUDQVSRUWE\R[HQDQGODWHUUDLOZD\>@DQGORUULHVOLNHZLVHPHULWVFRQVHUYDWLRQ
6FLHQWLILFSDSHUVKDYHEHHQZULWWHQRQWKHSHWURSK\VLFDOSURSHUWLHV>@GXUDELOLW\>@DQGHIIHFWVRIILQLVKHV>@RQ
=DU]DOHMRJUDQLWHDORQJZLWKOLWHUDU\WH[WV>@DQGHVVD\VRQLWVXVHLQVFXOSWLQJ>@DPRQJRWKHUV
=DU]DOHMRJUDQLWHDOVRIRUPVSDUWRIWKHUHJLRQ¶VWDQJLEOHLQGXVWULDOKHULWDJHDVWKHPDWHULDOXVHGLQPLOOVPLOOVWRQHV
ZDWHUGHSRVLWVFRXQWU\ZDOOVZDVKLQJSODFHVDQGODVWEXWQRWOHDVWWKHVKRHLQJIUDPHVWKDWVWDQGDVUHPLQGHUVRID
QRWVRGLVWDQWSDVWZKHQJUDQLWHZDVWUDQVSRUWHGRQR[GUDZQFDUWV³+HUUHULDQEDOOV´LQWXUQSLQQDFOHVFDUYHGDQG
VHW LQSODFHZLWK WRROVDQG WHFKQLTXHV WUDGLWLRQDOO\XVHG LQYLOODJHVDQGUXUDODUHDVFRQWULEXWH WR0DGULG¶VDUWLVWLF
KHULWDJH
=DU]DOHMRVWRQHLVDOVRZLGHO\UHSUHVHQWHGLQWKHDUFKLWHFWXUDOKHULWDJHIURPUHOLJLRXVEXLOGLQJVWRSDODFHVWKHDWUHV
DQGEULGJHV>@3HUKDSVPRVWSURPLQHQWO\LWZDVWKHPDLQEXLOGLQJPDWHULDOXVHGLQWKHUHJLRQNQRZQKLVWRULFDOO\DV
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³(O(VFRULDOPRQDVWHU\VLWHDQGQDWXUDODQGFXOWXUDOVXUURXQGV´OLVWHGDVDFXOWXUDOKHULWDJHDVVHWE\WKH5HJLRQRI
0DGULG'HFUHH
:DUDQGWKHQHHGIRU WUHQFKHVDQGEXQNHUVKDYHDOVRGULYHQWKHXVHRI=DU]DOHMRJUDQLWHDGGLQJWR LWV WDQJLEOH
OHJDF\0RUHRYHUSDUWRI0DGULG¶VVFXOSWXUDOKHULWDJHDQGPDQ\PRGHUQZRUNVKDYHEHHQFDUYHGRXWRIWKLVJUDQLWH
7KHPRQXPHQWWRWKHTXDUU\PDQDW=DU]DOHMRDWULEXWHWRWKHYLOODJH¶VWUDGLWLRQDOWUDGHLVDW\SLFDOH[DPSOH
7KH *OREDO +HULWDJH 6WRQH 5HVRXUFH *+65 GHVLJQDWLRQ > @ DQ LQLWLDWLYH RI WKH ,QWHUQDWLRQDO 8QLRQ RI
*HRORJLFDO6FLHQFHV¶+HULWDJH6WRQH7DVN*URXS+67*>@DQG,QWHUQDWLRQDO$VVRFLDWLRQIRU(QJLQHHULQJ*HRORJ\
DQG WKH (QYLURQPHQW ,$(* &RPPLVVLRQ & %XLOGLQJ 6WRQH DQG 2UQDPHQWDO 5RFN ³VHHNV LQWHUQDWLRQDO
UHFRJQLWLRQIRUQDWXUDOVWRQHUHVRXUFHVWKDWKDYHDFKLHYHGZLGHVSUHDGXWLOLVDWLRQLQKXPDQFXOWXUH´
7KHSUHVHQWDUWLFOHGHVFULEHVWUDGLWLRQDODQGPRGHUQ=DU]DOHMRJUDQLWHTXDUULHVDQGWKHLUVXUURXQGVDORQJZLWKVWRQH
KLVWRU\DQGXVDJH LQLWLDOO\ LQ WKH UHJLRQRI0DGULGDQGSUHVHQWO\DURXQG WKHZRUOG7KHXOWLPDWHDLP LV D*+65
GHVLJQDWLRQIRUWKHVWRQHDQGLWVORFDWLRQRQWKHJURXQGVRIORFDOWUDGLWLRQEXLOWKHULWDJHDQGWKHJUDQLWH¶VSHWURJUDSKLF
SURSHUWLHVSHWURSK\VLFVDQGGXUDELOLW\
=DU]DOHMRJUDQLWHKDVOHIWLWVPDUNRQWKHZRUNVZKHUHLWZDVXVHG>@,WVFRORXULVFKDUDFWHULVWLFRIVWUHHWVDQG
EXLOGLQJVLQ0DGULG>@DQGRIPDQ\YLOODJHVLQWKHUHJLRQ7KHEXLOGLQJPDWHULDOVDQGPDFKLQHU\XVHGWREXLOG6DQ
/RUHQ]RGH(O(VFRULDO0RQDVWHU\DUHRQGLVSOD\LQWKHPRQXPHQW
VDUFKLWHFWXUDOPXVHXP7KHXVHRIRWKHUJUDQLWHV
DVUHSODFHPHQWRUEXLOGLQJVWRQHKDVDQDGYHUVHHIIHFWRQWKLV:RUOG+HULWDJH6LWHDQGKHQFHRQLQWHUQDWLRQDOFXOWXUH
7KH ORFDO =DU]DOHMR JUDQLWH KDV QRW EHHQ XVHG LQ WKH PRVW UHFHQW SXEOLF ZRUNV LQYROYLQJ WKH PRQDVWHU\ 7KH
FREEOHVWRQHVRQWKHVXUURXQGLQJVWUHHWVIRULQVWDQFHDUHEHLQJUHSODFHGZLWK/D&DEUHUDJUDQLWH1RUWK0DGULG7KH
YLOODJHDXGLWRULXPLVPDGHRI$OEHURJUDQLWHIURPQRUWKZHVWHUQ6SDLQ,QRWKHUYLOODJHVVXFKDV=DU]DOHMRPXQLFLSDO
RUGLQDQFHVUHTXLUHDOOEXLOGLQJIDoDGHVWREHDUDWOHDVWORFDOVWRQH
7KH*+65GHVLJQDWLRQZRXOGKHOSWRZQVDQGFLWLHVFRQVHUYHWKHSDWULPRQLDOUHODWLRQVKLSEHWZHHQWKHLUKLVWRULF
FRUHVDQGWKHLUHQYLURQVDQGWKURXJKDFWLRQWDNHQE\DXWKRULWLHVDWHYHU\OHYHOIURPORFDOWRLQWHUQDWLRQDOHQKDQFH
VRFLDODZDUHQHVVRIWKHLPSRUWDQFHRIEXLOGLQJPDWHULDOVLQKXPDQKHULWDJH
1.1. Zarzalejo granite petrography 
7ZRWH[WXUDOO\GLIIHUHQWXQLWVFDQEHGLVWLQJXLVKHGLQWKH=DU]DOHMRSOXWRQDJUH\UHODWLYHO\HTXLJUDQXODUXQLWZLWK
PHGLXPWRFRDUVHJUDLQHGFU\VWDOVDQGDSRUSK\ULWLFXQLWFKDUDFWHULVHGE\WKHSUHVHQFHRI.IHOGVSDUPHJDFU\VWDOV
LQ DPHGLXPJUDLQHGPDWUL[0DILFPLFURJUDQXODU QRGXOHV DQG GDUNHU XVXDOO\ VXEURXQGHGRU HOOLSVRLG [HQROLWKV
GHQRWHWKHH[LVWHQFHRIWRQDOLWHLQLWVFRPSRVLWLRQ>@7KHVHQRGXOHVDIIRUG=DU]DOHMRJUDQLWHLWVGLVWLQFWLGHQWLW\
7KLVVWRQHKDVDW\SLFDOO\KRORFU\VWDOOLQHK\SLGLRPRUSKLFJUDQXODUWH[WXUH>@,WVPDLQFRPSRQHQWVDUHTXDUW]
SODJLRFODVHSRWDVVLXPIHOGVSDUDQGELRWLWHILJXUHD0XVFRYLWHPD\DSSHDUDVDVHFRQGDU\RUDFFHVVRU\PLQHUDO
DORQJZLWKDQXPEHURIPLFDFHRXVPLFURFU\VWDOOLQHFOXVWHUVLQGLFDWLYHRIFRUGLHULWHWUDQVIRUPDWLRQ
=DU]DOHMR JUDQLWH FRQVLVWV SULPDULO\ RI DQ LQWHUPHGLDWH FRPSRVLWLRQ SODJLRFODVH DVVRFLDWHG ZLWK RUWKRFODVH
PLFURFOLQHDQGTXDUW],WVVXEKHGUDODONDOLQHIHOGVSDULVDOVRDVVRFLDWHGZLWKLQWHUPHGLDWHSODJLRFODVHDQGTXDUW]LQ
LUUHJXODUO\VKDSHGLQWHUVWLFHV3HUWKLWHVDQGVHULFLWLVHGSODJLRFODVHDUHFRPPRQ>@

)LJDKDQGVDPSOHRI=DU]DOHMRJUDQLWHESRODULVHGFURVVHGQLFROVPLFURJUDSKRI=DU]DOHMRJUDQLWH
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1.2. Chemical composition 
7KHFKHPLFDOFRPSRVLWLRQV>@RIWKHVWRQHRQPRQXPHQWVEXLOWZLWK=DU]DOHMRJUDQLWHVDPSOHVDQGWKH
IUHVKO\TXDUULHGPDWHULDOIURP9DOGHPRULOORVDPSOHDUHJLYHQLQ7DEOH
7DEOH$YHUDJHFKHPLFDOFRPSRVLWLRQRI=DU]DOHMRPRQ]RJUDQLWH
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1.3. Colour 
=DU]DOHMRJUDQLWHLVFKDUDFWHULVWLFDOO\JUH\ZLWKVOLJKWYDULDWLRQVLQVKDGH7KH&,(/$%VFDOH/OLJKWQHVV
FRORXUFRRUGLQDWHVDDQGEDQGWKHZKLWHQHVV:,DQG\HOORZQHVV<,LQGLFHVGHILQHGLQ$670VWDQGDUG(
ZHUHXVHGWRTXDQWLI\WKHFRORXU7DEOH
7DEOH$YHUDJHFRORXUFRRGLQDWHVRI=DU]DOHMRPRQ]RJUDQLWH
&RORXUSDUDPHWHUV 9DOXH &RORXULQGLFHV 9DOXH
/  <, 
D  :, 
E   
1.4. Petrophysical properties 
=DU]DOHMRJUDQLWHRZHV LWVJRRGSHUIRUPDQFHDVDEXLOGLQJPDWHULDO WR LWVSHWURSK\VLFDOSURSHUWLHV >@
GHVFULEHG LQ WKH OLWHUDWXUH DV VXPPDULVHG LQ 7DEOH  3HWURSK\VLFDO YDOXHV GHILQH DQ LVRWURSLF JUDQLWH ORZ WRWDO
DQLVRWURS\GHQVHZLWKORZSRURVLW\DQGZDWHUDEVRUSWLRQFDSDFLW\ZKLFKLVUHVLVWDQWDQGGXUDEOHLQH[WUHPHFOLPDWHV
7DEOH3HWURSK\VLFDOSURSHUWLHVRI=DU]DOHMRJUDQLWH
3URSHUW\ 9DOXH 3URSHUW\ 9DOXH
,PSDFWVWUHQJWKFP >@ &DSLOODU\DEVRUSWLRQFRHIILFLHQWVJāPíāVí WR>@
&RPSUHVVLYHVWUHQJWK03D >@ 3RURVLW\DFFHVVLEOHWRZDWHU >@
)OH[XUDOVWUHQJWK03D >@ +JLQWUXVLRQSRURVLPHWU\ 
%XONGHQVLW\NJP >@ )URVWUHVLVWDQFH >@
<RXQJVPRGXOXV03D >@ 8OWUDVRQLF3ZDYHYHORFLW\PV >@
:DWHUDEVRUSWLRQ >@ 8OWUDVRQLF6ZDYHYHORFLW\PV >@
:DWHUVDWXUDWLRQ >@ 7RWDODQLVRWURS\ >@
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+LVWRULFXVHRI=DU]DOHMRJUDQLWH
0DFKRWD&KLFD
1
:ZDVWKHDUHDPRVWLQWHQVHO\TXDUULHGLQWKHSDVW7RGD\WKHVHKLVWRULF
TXDUULHVKDYHEHHQJLYHQDQHZXVHILJXUHD$UDPEOHUV¶SDWKQRZFURVVHVWKHDUHDZKHUHFROXPQVUHPDLQVRI
DVKODUVDQGKHZQVWRQHWKDWZHUHWREHXVHGWREXLOG(O(VFRULDO0RQDVWHU\FDQVWLOOEHVHHQ2WKHUSDWKVOHDGWRWKH
&KDLURI3KLOLS,,)LJXUHEFDSURPLQHQWWRXULVWODQGPDUNKHZQLQ=DU]DOHMRJUDQLWH$TXDUU\RURSHQPXVHXPLV
LQWKHSODQQLQJWREHVLWHGDW*XLMR/RRNRXW
=DU]DOHMRJUDQLWHLVIRXQGRQFRXQWOHVVKLVWRULFEXLOGLQJV>@LQWKHIRUPRIGDGRVFRDWVRIDUPVGRRUDQGZLQGRZ
IUDPHVEDOFRQLHVDQGDVKODUV,WKDVDOVREHHQXVHGLQZDONZD\SDYHUV>@FREEOHVWRQHVPDQKROHOLGVDQGVWDLUFDVHV
8UEDQIXUQLWXUHVXFKDVIRXQWDLQVILJXUHGVSXUVWRQHVDQGEHQFKHVDQGRWKHUHOHPHQWVLQFOXGLQJFLW\ZDOOVILJXUH
HDQGURDGVLGHVWRQHFURVVHVILJXUHIKDYHEHHQEXLOWZLWK WKLVJUDQLWHDORQHRUFRPELQHGZLWK WUDGLWLRQDORU
PRGHUQEXLOGLQJPDWHULDOV,QEXLOGLQJVLWKDVEHHQXVHGLQZDOOVLQWKHIRUPRIDVKODUVRUUXEEOHVWRQHDVZHOODVLQ
OLQWHOVDQGFROXPQV
=DU]DOHMRJUDQLWHZDVJHQHUDOO\XVHGLQFRQMXQFWLRQZLWKWKH&ROPHQDUOLPHVWRQHTXDUULHGLQWKH0DGULGEDVLQ>@
DQGZLWK$OSHGUHWHJUDQLWH>@\LHOGLQJWKHJUH\VWRQHZKLWHVWRQHFRQWUDVWVRW\SLFDORI0DGULOHQLDQDUFKLWHFWXUH
7DEOHOLVWVWKHZRUNVEXLOWZLWK=DU]DOHMRJUDQLWHWKURXJKRXWKLVWRU\,WZDVXVHGE\WKH5RPDQVDVDWWHVWHGWR
E\WKH5RPDQURDGFRQVHUYHGDW=DU]DOHMRILJXUHJDQGWRPEVWRQHVIRXQGEHWZHHQ(O(VFRULDODQG1DYDOTXHMLJR
1DWLRQDO$UFKDHRORJLFDO0XVHXP0DGULG7KH$UDELFGHIHQFHWRZHUDW)XHQWHOiPSDUDVZDVEXLOWZLWK=DU]DOHMR
JUDQLWH7KLVZDWFKWRZHUUHPDLQVRIZKLFKDUHVWLOOVWDQGLQJZDVXVHGDVDVWURQJKROGDVODWHDVWKH6SDQLVK&LYLO
:DUILJXUHK
7KH&KULVWLDQFRQTXHVWDQGUHSRSXODWLRQRIWKHDUHDDIWHUWKHWZHOIWKFHQWXU\SURPSWHGDULVHLQWKHXVHRI=DU]DOHMR
JUDQLWHWREXLOGIRUWLILHGFKXUFKHVVXFKDV1XHVWUD6HxRUDGHOD(VWUHOOD&KXUFKDW1DYDODJDPHOOD7KHDUHDLVDOVR
ULIHZLWKUXUDOKHULWDJHLQWKHIRUPRIVKRHLQJIUDPHVFRXQWU\ZDOOVPLOOVDQGPLOOVWRQHVILJXUHLIRXQWDLQVZDWHU
SLSHVDQGGHSRVLWVILJXUHM7KHHLJKWHHQWKFHQWXU\³&DxR9LHMR´ROGZDWHUSLSHIRXQWDLQDQGWKH³&DxR1XHYR´
QHZZDWHUSLSHIRXQWDLQGDWLQJIURPERWKDW=DU]DOHMRDUHDPRQJWKHKLJKOLJKWV5XUDOEXLOGLQJVVXFKDV
VFKRROVUDLOZD\VWDWLRQVWRZQKDOOVDQGPHPEHUVDQGHOHPHQWVLQFOXGLQJZDOOVEDOXVWUDGHVDQG³+HUUHULDQEDOOV´
ILJXUHNDOVRIRUPSDUWRIWKHORFDOLGHQWLW\
7KHPRVWUHSUHVHQWDWLYHEXLOGLQJVFRQVWUXFWHGZLWKWKLVJUDQLWHDUH6DQ3HGUR$SyVWRO&KXUFKDW=DU]DOHMRILJXUH
PEXLOWLQDQGUHIRUPHGLQDQGWKH'HVFDO]DV5HDOHV&RQYHQWDW0DGULGOLVWHGDVDFXOWXUDO
KHULWDJHDVVHWLQ&RQVWUXFWLRQRIWKH5R\DO0RQDVWHU\DW6DQ/RUHQ]RGH(O(VFRULDO)LJXUHQ
FRQVWLWXWHGDPLOHVWRQHLQWKHSUROLIHUDWLRQRIJUDQLWHTXDUULHVDQGH[WUDFWLRQGXHWRWKHKXJHGHPDQGJHQHUDWHGE\
WKLVKXJHPRQXPHQW$WWKHWLPHRILWVFRQVWUXFWLRQZKDWLVQRZD81(6&2:RUOG+HULWDJH6LWHZDVWKHODUJHVW
EXLOGLQJLQ(XURSHDQGIRUPDQ\\HDUVZDVUHSXWHGWREHWKHHLJKWKZRQGHURIWKHZRUOG
2WKHU KHULWDJH EXLOGLQJV EHDULQJ WKLV HPEOHPDWLF JUDQLWH LQFOXGH $VXQFLyQ GH 1XHVWUD 6HxRUD &KXUFK DW
9DOGHPRULOORDQG$JXVWLQDV5HFROHWDVGHOD(QFDUQDFLyQ&RQYHQWDW0DGULG>@

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
)LJDKLVWRULFTXDUU\DW=DU]DOHMREFKDLURI3KLOLS,,FSHVHWDVELOOZLWKWKH3KLOLS,,FKDLULPDJHGIRXQWDLQH)HQFHIURDGVLGH
VWRQHFURVVJURPDQURDGFRQVHUYHGDW=DU]DOHMRKDUDELFGHIHQFHWRZHULPLOOVWRQHVMZDWHUGHSRVLWDW6DQ/RUHQ]RGHO(VFRULDON
KHUUHULDQEDOOP6DQ3HGUR$SyVWROFKXUFKDQGIHVWLYDODW=DU]DOHMRQ5R\DO0RQDVWHU\DW6DQ/RUHQ]RGH(O(VFRULDOR9DOOHGHORV
&DtGRVPRQXPHQWSFRXUW\DUGDUPRXU\5R\DOSDODFHDW0DGULGT,)(0$IDLUJURXQGVDW0DGULGU6DOYDGRU'DOt
VPRQROLWKVDW0DGULGV
DGGLWLRQWRWKHQDWLRQDOPXVHXPRIPRGHUQDUWDW0DGULG
0DGULG¶VSUR[LPLW\DQGVWHDG\GHPDQGIRUJUDQLWHZDVDNH\IDFWRULQWKHGHYHORSPHQWRIWKHTXDUU\LQJLQGXVWU\
>@,QWKHXVHRI=DU]DOHMRJUDQLWHURVHLQWKHZDNHRIDQRUGHUE\&KDUOHV,,,¶VFRXUWWRSDYHDOORIWKHFDSLWDO
FLW\¶VVWUHHWV7KH0DUTXpVGHOD(QVHQDGDFHQVXVFRQGXFWHGLQVKRZHGWKDWWKHYDVWPDMRULW\RI=DU]DOHMR¶V
SRSXODWLRQ ZDV HPSOR\HG WKDW \HDU LQ WKH H[WUDFWLRQ DQG WUDQVSRUW RI VWRQH WR0DGULG $ JHRJUDSKLF GLFWLRQDU\
DXWKRUHGE\60LxDQRSXEOLVKHGLQDQGODWHUUHYLVHGE\30DGR]FRQWDLQHGDUHIHUHQFHWRWKHSURPLQHQFHRI
=DU]DOHMRJUDQLWH
7KH  LQVWLWXWLRQ RI WKH UDLOZD\ VWDWLRQ FRQQHFWLQJ =DU]DOHMR WR 0DGULG ZDV DQRWKHU PLOHVWRQH LQ WKH
GHYHORSPHQWRITXDUU\LQJDW=DU]DOHMRIRULW ORZHUHGWKHSULFHRIJUDQLWH>@:LWKWKHFRQVWUXFWLRQRI WKHFDSLWDO
FLW\¶VHDVWFHPHWHU\DQGLWVQHZVODXJKWHUKRXVHZLWKWKHVWRQHERWKLQDQGDQRUGHUGHFUHHGLQZKHUHE\
WKLVJUDQLWHZDVWREHXVHGWRSDYHWKHVWUHHWVRI0DGULGE\RXWSXWZDVKLJKHULQ=DU]DOHMRWKDQDQ\RWKHUYLOODJH
LQWKH*XDGDUUDPD0RXQWDLQV
=DU]DOHMRJUDQLWHZDVXVHGWREXLOGWKH³1XHYRV0LQLVWHULRV´EXLOGLQJDW0DGULG4XDUU\LQJVWDOOHGGXULQJWKH&LYLO
:DUDOWKRXJKIRUWVDQGEXQNHUVEXLOWGXULQJWKDWFRQIOLFWDUHVWLOOVWDQGLQJILJXUHK3URGXFWLRQUHVXPHGLQWKH
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QLQHWHHQIRUWLHVDQGILIWLHVDOEHLWZLWKXSVDQGGRZQV7KH³&RRSHUDWLYD,QGXVWULDOGH&DQWHURV6DQ3HGUR´6DQ3HGUR
TXDUU\PHQ¶VFRRSHUDWLYHVRFLHW\ZDVFKDUWHUHGDWDURXQGWKDWWLPHZKHQJUDQLWHZDVEHLQJXVHGLQWKHFDSLWDOFLW\
DQGLQZRUNVFRPPLVVLRQHGE\WKH1DWLRQDO+HULWDJHDQGRWKHURIILFLDOERGLHV7KHYLOODJHVXSSOLHGVWRQHWRSDYHWKH
RXWGRRUFRXUW\DUGRQWKH(O(VFRULDO0RQDVWHU\EXLOGWKH9DOOHGHORV&DtGRV9DOOH\RIWKH)DOOHQPRQXPHQWILJXUH
RDQGUHVWRUH0DGULG¶V5R\DO3DODFHDIWHUWKH&LYLO:DU=DU]DOHMRJUDQLWHZDVDOVRXVHGLQWKHFRXUW\DUGRXWVLGH
WKHSDODFHDUPRXU\ILJXUHSWRSDYH0DGULG¶V3OD]DGH2ULHQWHDQGWRUHEXLOG0RQFORD3DODFH$IWHU
RXWSXWURVHVXEVWDQWLDOO\WRPHHWWKHFLW\¶VKLJKGHPDQGIRUJUDQLWHSDYHUVNHUEVDQGFREEOHVWRQHV
7DEOH5HSUHVHQWDWLYHPRQXPHQWVEXLOWZLWK=DU]DOHMRJUDQLWHZLWKRWKHUW\SHVRIVWRQH
+HULWDJHZRUNV <HDUEXLOW
5RPDQURDG&DUDWUDYD&HUFHGLOODDQG=DU]DOHMR %HIRUHUGFHQWXU\
$VXQFLyQGH1XHVWUD6HxRUD&KXUFK5REOHGRGH&KDYHOD WKWKFHQWXU\
6DQ3HGUR$SyVWRO&KXUFK=DU]DOHMR UHIRUPHG
/DV'HVFDO]DV5HDOHV&RQYHQW0DGULG 
5R\DO0RQDVWHU\DW6DQ/RUHQ]RGH(O(VFRULDO 
6DQ%HUQDEp&KXUFK(O(VFRULDO 
$VXQFLyQGH1XHVWUD6HxRUD&KXUFK9DOGHPRULOOR 
$JXVWLQDV5HFROHWDVGHOD(QFDUQDFLyQ&RQYHQW0DGULG 
$JXVWLQDV5HFROHWDVGH6DQWD,VDEHO&RQYHQW0DGULG 
6DQ,VLGUR&ROOHJLDWH&KXUFK 
&DxR9LHMR)RXQWDLQ=DU]DOHMR 
&KDUOHV,,,5R\DO&ROLVHXP(O(VFRULDO 
3ULQFH*DEULHO¶VFRWWDJH(O(VFRULDO 
7KH&URZQ3ULQFH¶VFRWWDJH(O(VFRULDO 
&DxR1XHYR)RXQWDLQ=DU]DOHMR 
5DLOZD\VWDWLRQ=DU]DOHMR UHEXLOWDURXQG
6DQWD0DUtDOD5HDOGHOD$OPXGHQD&DWKHGUDO0DGULG 
(DVW/D$OPXGHQD&HPHWHU\0DGULG 
0LQLVWU\RI$JULFXOWXUH)LVKHULHVDQG)RRG0DGULG 
0LODJURVD&KXUFK 
/D&RQFHSFLyQ&KXUFK 
6DQ5DPyQ1RQQDWR&KXUFK5REOHGRQGR UHVWRUHG
0XQLFLSDOVODXJKWHUKRXVH$UJDQ]XHOD0DGULG 
1XHYRV0LQLVWHULRV0DGULG 
9DOOHGHORV&DtGRV9DOOH\RIWKH)DOOHQPRQXPHQW 
9LUJHQGH*UDFLD+HUPLWDJH(O(VFRULDO 
5HFRQVWUXFWLRQRI0RQFORD3DODFH0DGULG 
,)(0$)DLUJURXQGV0DGULG 
6DOYDGRU'DOtPRQROLWK0DGULG 
&DPSRGHODV1DFLRQHVVKRSSLQJFHQWHU0DGULG 
3OD]XHODGHOD&UX])RXQWDLQ(O(VFRULDO 
$GGLWLRQWRWKH0XVHR\&HQWURGH$UWH5HLQD6RItD
QDWLRQDOPXVHXPRIPRGHUQDUW0DGULG


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6RPH RI WKHPRVW VLJQLILFDQW UHFHQW ZRUNV LQFOXGH WKH ,)(0$ IDLUJURXQGV ILJXUH T 6DOYDGRU'DOt
V KXJH
PRQROLWKVLQ0DGULGILJXUHUWKHDGGLWLRQWRWKHQDWLRQDOPXVHXPRIPRGHUQDUW0XVHR1DFLRQDO&HQWURGH$UWH
5HLQD 6RILD ILJXUH V DQG SURPLQHQW RIILFH EXLOGLQJV VXFK DV WKH 0DSIUH D QDWLRQDO LQVXUDQFH FRPSDQ\
KHDGTXDUWHUV,Q(XURSHLWLVXVHGPDLQO\LQ,WDO\DQG*HUPDQ\IRUXVHLQWHUQDOO\DQGH[WHUQDOO\LQERWKSXEOLFVSDFHV
DQGKRPHGZHOOLQJV
$OOWKLVEXLOWKHULWDJHPHULWVFRQVHUYDWLRQDQGVKRXOGEHWXUQHGWRYDOXH'HVLJQDWLRQDVD*+65ZRXOGHQKDQFH
WKHUHVSHFWIRUWKHKHULWDJHYDOXHRI=DU]DOHMRJUDQLWHDQGUHLQIRUFHWKHUHFRJQLWLRQRILWVDSWQHVVIRUXVHLQUHVWRUDWLRQ
DQGGHQRYRFRQVWUXFWLRQ

=DU]DOHMRJUDQLWHGXUDELOLW\
=DU]DOHMRJUDQLWHLVKLJKO\GXUDEOHWKDQNVWRLWVJRRGSHWURSK\VLFDOFKDUDFWHULVWLFV7DEOH0HDVXUHRILWVUDWHRI
GHFD\FDQEHLQYHVWLJDWHGZLWKWKHYDULDWLRQVLQLWVXOWUDVRXQGYHORFLW\DQGKDUGQHVVRYHUWLPH>@7KLVUDWHRIGHFD\
GHSHQGVRQWKHGHJUHHRISROOXWLRQDVZHOODVPLFURFOLPDWLFDQGFOLPDWLFFRQGLWLRQV>@$F\FOHIUHH]HWKDZ
)7WHVWZDVFRQGXFWHGRQ=DU]DOHMRJUDQLWHDVVSHFLILHGLQ(XURSHDQVWDQGDUG81((1
7KHSK\VLFDOZHDWKHULQJLQGXFHGE\WKHWHVWSURPSWHGHQODUJHPHQWRIWKHSUHH[LVWLQJPLFURFUDFNVDQGFUHDWHG
RWKHUVZKLFKSURSDJDWHGDORQJPLFURVWUXFWXUDODOWHUDWLRQV>@VXFKDVFU\VWDOORJUDSKLFIODZVRUWKRJRQDOSODQHVRI
FOHDYDJHPDFOHV RU SUHH[LVWLQJPLFURFUDFNV DIIHFWLQJ IHOGVSDUV LQ SDUWLFXODU )7LQGXFHG GHFD\ LV JRYHUQHG E\
SULPDU\SRURVLW\7KHOLQHDUFUDFNGHQVLW\/&'>@RI=DU]DOHMRJUDQLWHEHIRUHIUHH]HWKDZWHVWLQJDQGDIWHU
DQGF\FOHV>@DUHVKRZLQWDEOH
7DEOH/LQHDOFUDFNGHQVLW\PLFURFUDFNVSHUPLOOLPHWHU
)UHH]HWKDZWHVWF\FOHQXPEHU /&'
 
 
 
 
 

&KHPLFDOZHDWKHULQJLQWKLVJUDQLWHGHWHUPLQHGE\LWVFKHPLFDOFRPSRVLWLRQ7DEOHDOWHUVWKHPLQHUDOV7KH
SODJLRFODVHQXFOHLZHUHIRXQGWREHWKHPRVWYXOQHUDEOHWRGHFD\>@=RQHGSODJLRFODVHFU\VWDOVKDYHWKHODUJHVW
QXPEHURIPLFURFUDFNVLQWKHLUQXFOHL>@3ODJLRFODVHVHULFLWLVDWLRQLVPLQLPDOLQ=DU]DOHMRJUDQLWH>@
'HFD\LQ=DU]DOHMRJUDQLWHLQKLVWRULFDVKODUVRQEXLOGLQJVOLVWHGDV:RUOG+HULWDJH6LWHVDGRSWVWKHIRUPRIORVVRI
TXDUW]FU\VWDOVSRWDVVLXPIHOGVSDUIUDJPHQWDWLRQDQGSODJLRFODVHDOWHUDWLRQ>@
7KHFLUFXODWLRQRIOLTXLGVRUDLUSROOXWDQWVDFFHOHUDWHVGHFD\DQGLQGXFHVVRLOLQJZLWKWKHIRUPDWLRQRIEODFNFUXVW
ELRGHFD\GXHWRFRORQLVDWLRQE\PLFURRUJDQLVPV>@VFDOLQJFDSLOODU\ZDWHUDEVRUSWLRQDQGIUDFWXUHVDPRQJRWKHUV
&RQFOXVLRQV
=DU]DOHMRJUDQLWHTXDUULHGLQWKHUHJLRQRI0DGULGDQGSUHVHQWLQLWVWDQJLEOHDQGLQWDQJLEOHKHULWDJHLVH[SRUWHG
ZRUOGZLGH,WLVFKDUDFWHULVHGE\KLJKGHQVLW\ORZSRURVLW\KLJK9SDQGH[FHOOHQWGXUDELOLW\
:HDWKHULQJ LQGXFHV PLFURFUDFNLQJ DQG WKH ORVV RI VXUIDFH FU\VWDOV LQ =DU]DOHMR JUDQLWH IDYRXULQJ GHFD\ E\
FKHPLFDODOWHUDWLRQ7KHVHSURFHVVHVDIIHFWLWVGXUDELOLW\RQO\PLQLPDOO\KRZHYHUIRUPDQ\DPRQXPHQWEXLOWZLWK
WKLVPDWHULDO LV VWLOO LQ JRRG FRQGLWLRQ WRGD\ VHYHUDO FHQWXULHV DIWHU LQLWLDO FRQVWUXFWLRQ 7KH DSSUR[LPDWH DJH RI
EXLOGLQJVFDQLQIDFWEHHVWLPDWHGIURPWKHGHJUHHRIGHFD\
7KHUHVWRUDWLRQRIKHULWDJHEXLOGLQJVZLWKWKHRULJLQDOPDWHULDOZRXOGHQVXUHFRQVHUYDWLRQRIWKHUHJLRQ¶VWDQJLEOH
DQGLQWDQJLEOHKHULWDJH
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'HVLJQDWLRQRI=DU]DOHMRJUDQLWHDVD*+65ZRXOGGULYHJUHDWHUXVHRI=DU]DOHMRJUDQLWHLQWKHUHJLRQDQGIXUWKHU
LWVFRPPHUFLDOLVDWLRQDEURDGFUHDWLQJMREVLQUXUDODUHDV
$FNQRZOHGJHPHQWV
7KLVVWXG\ZDVIXQGHGE\WKH&RPPXQLW\RI0DGULGXQGHU*(20$7(5,$/6SURMHFW60,7DQG
FRQGXFWHGE\PHPEHUVRIWKH&RPSOXWHQVH8QLYHUVLW\RI0DGULG¶V5HVHDUFK*URXS³$OWHUDFLyQ\&RQVHUYDFLyQGH
ORV0DWHULDOHV3pWUHRVGHO3DWULPRQLR´UHI7KHDXWKRUVZLVKWRWKDQNWKH*HRORJLFDODQG0LQLQJ,QVWLWXWH
RI6SDLQIRUFRQGXFWLQJWKHWKHUPDOVKRFNWHVWV7KHSHWURSK\VLFDODVVHVVPHQWVZHUHUXQDWWKH,*(23HWURSK\VLFDO
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